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For the full text of this licence, please go to: http://creativecommons.org/licenses/by-nc-nd/2.5/ Introduction Paragraph 1. Recent 7-day pedometer data from a nationally representative sample of 6,000
Canadian children and youth aged 5-19 years indicate that 73-91% do not accumulate sufficient daily steps (5) . Likewise, recent National Health and Nutrition Examination Survey (NHANES) data show that 58% of American children aged 6-11 and 92% of adolescents aged [12] [13] [14] [15] [16] [17] [18] [19] are not meeting the recommended 60 minutes per day of physical activity (33). Although these data suggest that many children and youth are inactive, they do not allow us to determine if this was always the case or if physical activity has declined over time. Knowing how physically active children were when childhood obesity was rare may offer insight into obesity treatment and/or prevention. Unfortunately, longitudinal physical activity data on nationally representative samples of children and adolescents are lacking (17) . However, data from questionnaire and time use studies may provide some insight into physical activity trends. For example, Canadian data show no change in leisure-time physical activity from 1981-1998 (7) . These data are in line with more recent U.S data from the National Youth Risk Behavior Surveys that found no significant temporal trends in physical activity and physical inactivity between 1999 and 2005 (17) .
Paragraph 4.
In contrast to these trend data, evidence suggests that U.S. children and youth walk and cycle less for transportation with active trips to school decreasing from 20.2% in 1977 to 12.5% in 2001 (29) . Further, U.S. time use data suggest that increased time spent in school, child care, studying, and reading have substantially decreased play and discretionary time from 1981 to 1997 (28) . However, these conflicting data are based on proxy ecological evidence that does not take into account temporal changes in a certain domain (e.g., reductions in active commuting) which may be counter-balanced by opposing changes in another domain (e.g., increases in sports participation) (27) . Moreover, it is generally felt that the major impact of technology on sedentary behavior was reasonably complete by the 1950s due to the phasing out of heavy manual labor (11) . Although further reductions in physical activity were expected due to advances in computer and communication technology, it was believed they would be much more subtle. Until more robust measures of physical activity are integrated into public health surveillance systems, our ability to monitor trends accurately will continue to be severely limited (18) . This is a non-final version of an article published in final form in Medicine and Science in Sports and Exercise, 42(2), pp. it offers no insights into how one might go about achieving the recommended levels of physical activity (4).
Paragraph 6.
To fully understand the quantity and quality of physical activity of these traditional groups, further work is needed to examine their activity patterns (i.e., specific intensities and timing of activity/inactivity) (1). Therefore, the purpose of this paper was to profile the physical activity and inactivity behaviors of Old Order Amish, Old Order Mennonite, and contemporary-living children as a means of assessing the influence of lifestyle. Hypothesis one was that group differences in physical activity would be evident (i.e., Amish > Mennonite > contemporary-living children). Hypothesis two was that group differences in physical inactivity would be evident (i.e., contemporary-living > Mennonite > Amish children). Hypothesis three was that the timing (e.g., time of day and day of the week) of the physical activity of the Amish and Mennonite children would differ from that of the contemporary-living children.
Methods

Paragraph 7.
The study employed an ex post facto (comparative) design whereby the cause(s) of group differences are assumed despite the lack of an experimental design. An overall sample of 474 children was drawn from four different groups: two living a traditional agrarian lifestyle (OOA and OOM) and two living a mainstream contemporary lifestyle (rural (RSK) and urban (USK)). The sampling procedures differed across the groups as follows: i) OOA: sampled entire population of 81 children (i.e., 100% response rate); ii) OOM: randomized by family from a prescreened list with a total eligible population of 300 with an achieved response rate of 40%; iii) RSK: self selected volunteers with a total population of 262 children and an achieved response rate of 59%; USK: self selected volunteers with a total population of 178 and an achieved response rate of 62%. As this study is based on secondary data analysis, each sample has been described in detail elsewhere (1, 2, 30, 31 
Statistical Analyses
Paragraph 10. One-way ANOVAs were used to test for group differences in chronological age, month of data collection (i.e., seasonality), and accelerometer wear time. Subsequent analyses used MANCOVA models with chronological age and wear time as the covariate to determine group differences in anthropometric variables and physical activity and inactivity variables.
Owing to the skewed distribution of the moderate and vigorous physical activity variables, these data were log transformed. All statistical tests were performed on the transformed data;
however, in all cases the non-transformed means and standard deviations are presented. Paired samples t-tests were used to determine within group differences in the weekday versus weekend day physical activity variables. The influence of time of day on physical activity and inactivity was described visually via 24 hour x 7 day area plots for each group. Where appropriate, models used Bonferonni adjustments for post-hoc comparisons and alpha was set at p<0.05. All analyses were performed using SPSS for Windows version 15.0 (SPSS Inc., Chicago, IL).
Results
Paragraph 11. The characteristics of the study sample are displayed by group in Table 2 . The sample size lost to technical failure of the accelerometers was 13.9, 0.0, 8.5, and 2.7% for the OOA, OOM, RSK, and USK groups respectively. The traditional lifestyle groups were diligent in wearing their accelerometers and recording on/off times on their logs. As a result, the average sample size lost to participant non-compliance (i.e., not wearing the accelerometer for at least 10 hours per day for at least 4 weekdays and 1 weekend day) was 0.0, 0.0, 12.6, and 13.1% for the OOA, OOM, RSK, and USK groups respectively. Impressively, 100% of the OOA and OOM children had 7 days of valid data. All groups exceeded the daily wear time requirement with OOA children having the greatest average amount of wear time (14.5 hours per day) and RSK and USK children having the least (13.4 hours per day). The extra wear time was a result of the 1-2 hour earlier morning wake-up times of the traditional groups and their 30-70 minute earlier bed times.
Paragraph 12.
The descriptive characteristics of the participants are displayed by group in Table 3 . The samples are sex balanced; however, because the OOM children were older than the other groups, all further analyses controlled for age since it is well established that physical activity declines with age (22) . OOA children were shorter than RSK children, weighed less than OOM and RSK children, and had lower BMI and triceps skinfolds than all other groups.
Influence of Lifestyle on Physical Activity and Inactivity 
Influence of Day of the Week and Time of Day on Physical Activity and Inactivity
Paragraph 14. All within group differences between weekday and weekend day physical activity and inactivity were significant with the exception of the USK group for sedentary time and vigorous physical activity and the RSK group for light activity (Figures 1,2 ).
Paragraph 15.
Plotting and visualizing the hourly physical activity behaviors by intensity and group revealed some interesting temporal trends ( Figure 3 ). Focusing on school days (i.e.,
Monday-Friday from 08:00-15:00), it appears that the groups have similar patterns in physical activity and inactivity (i.e., they have the same activity and inactivity 'hotspots'). Comparing the two peak sedentary hours of the school day (i.e., 09:00-10:00 and 13:00-14:00) showed that OOA and OOM children spent on average, 50 of every 60 minutes during these two, one-hour blocks being sedentary compared to 40 of every 60 minutes for the contemporary children.
Although being more sedentary during school hours, the OOA and OOM children were more active overall as evidenced by the higher amounts of moderate physical activity. In fact, both traditional groups had a pronounced tri-modal pattern of moderate physical activity, peaking during the morning commute (08:00-09:00), morning recess (10:00-11:00), and lunch (12:00-13:00) hours (Figure 4) . Notably, the hour during lunch break was on average the most active for all groups even when compared to free time on evenings and weekends. On average, OOA
and OOM children spent 9 of every 60 minutes during these three, one-hour blocks being moderately active (compared to only 5 of every 60 minutes in the RSK and USK children). In fact, with the exception of the peak in moderate physical activity over the lunch break, it was difficult to discern clear peaks during the morning commute and/or the morning recess in the contemporary groups. The hourly contribution of vigorous physical activity was negligible across all groups over these three time periods. OOM children were more active on Saturday, they were more sedentary on Sunday.
Collectively these results support the hypothesis that the groups differ with respect to the day of the week and the time of the day they accumulated their physical activity and inactivity.
Discussion
Paragraph 17. The purpose of this study was to determine if differences in the lifestyles of children would be evident in their physical activity behaviour profile (e.g. intensity and timing).
In an attempt to provide a 'window' to the past, we profiled the physical activity behaviours of to when/how this activity is accumulated. This 'how-to' information is crucial for the development of effective physical activity messages and programs that are necessary to promote healthy behavior change (4). For example, data from OOA children highlight the fact that the physical activity gap that exists for contemporary children could be made up by encouraging them to accumulate small amounts of physical activity intermittently throughout the day (e.g., during the morning commute, recess, lunch, after school commute and during the evening).
These data, which are in agreement with those recently published by Riddoch and colleagues (25) , show that making small changes in behaviors can add up to significant amounts of daily physical activity. intake and/or increased energy expenditure) averaging 110 to 165 kcal/day may be sufficient to counterbalance the energy gap in children. Unfortunately, maintaining energy balance in a modern world is difficult since the behavioral processes that evolved in order to ensure our survival are still intact. That is, people still eat when food is available and 'rest' when physical activity is not required. The problem is, food is nearly always available and physical activity is seldom required (3, 24) .
Paragraph 20.
Although OOA and OOM children were more active than contemporary-living children regardless of the day, on weekdays both groups spent similar amounts of time being
sedentary. There were however, clear differences in how sedentary time was accumulated with group differences evident on weekend days. This is an important finding as there is mounting literature linking overall sedentary time and its pattern of accrual to health risks (10, 14, 15, 23) .
For example, on Sundays virtually all OOA and OOM children attend church. However, unlike the active commute to school, children travel to church with their families via horse and buggy and then sit through a service lasting two or more hours. These religious observances are easily discernable as sedentary bouts in Figure 3 when the activity profile on Saturday is compared to
Sunday. No such clearly demarcated bout of sedentary time was found for the contemporary groups on Sunday. The notion that religious observance can have an impact on the accrual of physical activity and sedentary time has been studied before. Kahan (16) whereas the OOA children are disallowed. This explanation may partly explain the relatively high amounts of MVPA in the OOA children compared to the OOM children; however, one cannot forget the fact that OOM farms and homesteads are allowed some labor mechanization (e.g., tractors). Unfortunately no information was collected on activity mode. Although attempts were made to control for the month of data collection, seasonal differences were not specifically measured. In addition, specific information was not collected regarding school start and end times, recess, or lunch. Another limitation was that selection bias could not be ruled out due to the non-random nature of the sample. Although virtually all OOA children were measured, less than half of the OOM children were sampled; however, it is unlikely that the OOM children are at risk of physical activity related non-response bias as it was the most technologically conservative families that declined to participate. In contrast, the self-identifying process of contemporary school selection likely resulted in schools participating that were very supportive of physical activity. We are confident that, if anything, these limitations work to disprove our hypotheses and therefore strengthen our findings. Finally, it should be noted that this study included only children in technologically conservative Amish and Mennonite communities.
Therefore, these results should not be generalized to other less conservative religiocultural communities where fewer families farm, and modern technology is more prevalent, as physical activity is likely to be lower in these groups.
Conclusion
Paragraph 22. Though cross-sectional, these data suggest that contemporary/modern living is associated with lower levels of moderate and vigorous intensity physical activity compared to lifestyles representative of earlier generations. Analyzing the physical activity and inactivity patterns of traditional lifestyle groups such as the OOA and OOM can provide valuable insight into the quantity and quality of physical activity necessary to promote health. Future work in this area should address differences in how children fractionalize (i.e., accumulate in bouts) their physical activity and inactivity and the impact these behaviors have on health. Table 3 This is a non-final version of an article published in final form in Medicine and Science in Sports and Exercise, 42(2), pp.296-303 at: http://dx.doi.org/10.1249/MSS.0b013e3181b3afd2 This is a non-final version of an article published in final form in Medicine and Science in Sports and Exercise, 42(2), pp. 
